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57 ABSTRACT

A lift table modified to permit user configuration to achieve
a plurality of functions 1s provided. The lift table may be
configured for any of these functions by the end user,
without the use of special tools or training. In one embodi-
ment the lift table 1s provided with coupling devices such as
pockets, flanges, brackets, etc. which can be coupled to a
plurality of standard sized or spaced attachments for mul-

tiple purposes such as pallet forklift, tilt/layover, conveyor,
turntable and the like.

25 Claims, 15 Drawing Sheets
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MULTIPURPOSE LIFT APPARATUS AND
METHOD

The present invention relates to an apparatus and method
for providing multiple uses i1n connection with a lift
apparatus, 1n particular to a lift table which 1s user-
configurable for many different purposes.

BACKGROUND INFORMATION

Lift tables are useful for receiving and supporting a load
on a substantially flat surface, changing the height of such
surface (e.g., by a hydraulic device) and rolling the lift table
to a desired location (e.g., using casters). However, when
other functions are desired, apparatus configured specifically
for such functions typically must be provided. For example,
for lifting a load on a pallet, a forklift or a fork jack device
may be used, having its own lifting mechanism. When a
load-tilting function 1s desired, a hydraulic or other device
dedicated to controlling the angle of tilt 1s used. Other types
of functions similarly have required provision of separate
apparatus, often with their own dedicated hydraulic or other
motive or controlling device. This imposes an undesirably
large cost on users who must acquire separate apparatus for
cach function.

Some devices can be configured to more than one use.
However, 1n some 1nstances such reconflguration requires
tools and/or skills not typically possessed by the end user,
and thus are not user configurable devices, since devices
must be configured by trained personnel and/or using spe-
clalized tools, thus often requiring the user to transport the
apparatus to a service center for the modification. In some
cases, no provision 1s made for assuring that devices are
positioned 1n a useful or standardized position of spacing. In
some cases a modification to a lift table or other device to
accommodate a further function would be a permanent or
non-reversible modification in the sense that the end user
cannot readily (i.e., without special training and/or tools)
undo or reverse the modification that has been made to the
lift table. In some cases various modifications that may be
made to the tables are idiosyncratic in the sense that a
modification made to accommodate one function cannot be
employed for use 1n achieving another function, so that
multiple and separate modifications must be made for mul-
fiple separate functions, without reusing fixtures. In some
cases, two or more modifications to a lift table may be
incompatible with one another in the sense that one modi-
fication may make 1t impossible to later reconfigure the lift
table for a different function, at least without extensive
repair or other reconfiguration of the lift table to reverse the
effects of the first modification. In some cases, 1t 1s infeasible
to provide two or more modifications to a lift table to permit
the lift table to be used for two or more functions. In some
cases the modification of lift table would mvolve adding a
motive or control device separate from that used for lifting
the table surface, thus adding to the expense of the overall
modified device. Furthermore, there are numerous functions
which have never been performed, or have been performed

only 1n limited, inefficient or costly manners, using a lift
table.

Accordingly, 1t would be useful to provide a lift table
which can be configured for various tasks by the end user
(i.e., without needing special tools or training, preferably
without the need for any tools, e.g. using readily attachable
drop-in or latchable devices) in which various modifications
are compatible with one another, and/or in which two or
more potential modifications can employ common devices
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or fixtures on the lift table. In this context, “special” means
configured for the attachment or configuration and not
normally usable for other purpose. For example an ordinary
wrench or screwdriver 1s not a “special” tool. Preferably
such 1mprovements or modifications can be employed
ciiciently, e.g., by using the table lift drive or control
mechanism for achieving some or all of the functions to be
performed by the modification. It further would be advan-
tageous to use a lift table to achieve various functions not
previously achieved using a lift table device, and/or which
have been achieved only 1n an inefficient, costly or limited
fashion.

SUMMARY OF THE INVENTION

According to the present invention, a lift table 1s config-
ured so that the end user may readily modity the lift table to
perform various functions. In one embodiment, pockets or
holes and/or brackets or flanges are provided on the lift table
and positioned or configured in standard ways to couple to
a variety of different devices with standard-spaced couplers,
e.g., so that lift tables (at different times) use the same
pockets, brackets, flanges, etc. to achieve different functions.

In some cases, a modification results 1 an apparatus
which provides a function that uses both the lift table aspect
and the modified or add-on function aspect to provide results
superior to the sum of using separate apparatus to perform
the two functions. As one example, the lift table may be
configured, 1n one embodiment, for loading or unloading an
attached tilt device for positioning and angularly reorienting,
all on the same modified lift table, 1.e. without the need for
transfer of the load from one device to another, and prefer-
ably requiring only a single hydraulic device or other
drive/control device. As another example, by coupling both
a layover device and a turntable, a load can be laid over from
vertical to horizontal, then rotated about a vertical axis, e.g.
for proper positioning adjacent to a shelf or other desired
location but using only a single drive and without the need
for transferring between two discrete apparatus. In one
embodiment, a mid-load pivoting tilt/layover attachment can
achieve angles of tilt not previously obtainable without
additional hydraulic cylinders or other drive/control devices.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 1s an end elevational view of a lift table according
to a previous design;

FIG. 2 1s a cross-section view taken along line 2—2 of
FIG. 1;

FIGS. 3A, 3B and 3C are side, end elevational and partial

exploded perspective views of an improved lift table device
according to an embodiment of the present mnvention;

FIG. 3D 1s a side view of the embodiment of FIG. 3A,
showing the device 1n a lowered position;

FIGS. 4A and 4B are side and end elevational views of an
improved lift table device having a fork lift according to an
embodiment of the present invention;

FIG. 4C 1s a top plan view of an improved lift table
according to an embodiment of the present mvention;

FIGS. 5A and 5B are side and end elevational views of a
portable loading dock, according to an embodiment of the
present 1nvention;

FIGS. 6A and 6B depict side and front elevational views
of an improved lift table with panel handling apparatus,
according to an embodiment of the present mvention;

FIGS. 7A and 7B are side and front views of a lift table
with a roller conveyor, according to an embodiment of the
present 1nvention;
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FIGS. 8A and 8B are side and front views of an inclined
roller conveyor, coupled to a lift table upper plate, according
to an embodiment of the present 1nvention;

FIGS. 9A and 9B are top plan and end views of a ball
transfer device, coupled to a lift deck, according to an
embodiment of the present invention;

FIGS. 10A and 10B are partial side and end views of a
single roller device coupled to an upper plate of a lift table
according to an embodiment of the present 1nvention;

FIG. 11 1s an end view of a V-roller device, coupled to an
upper plate of a lift table, according to an embodiment of the
present mvention;

FIG. 12 1s an end view of sideboard guides coupled to an
upper plate of a lift table, according to an embodiment of the
present mvention;

FIG. 13 1s a perspective view of an upper plate of a lift
table and corner mounted wire feed jib, according to an
embodiment of the present invention;

FIG. 14A 1s a top plan view of an upper plate of a Iift
table, with a coupled turntable;

FIG. 14B 1s a side view of the apparatus of FIG. 14A, with
a comer mounted jib;

FIG. 14C 1s a partial side view of the turntable apparatus,
and lock device of FIG. 14B;

FIGS. 15A through 15F are side views of a lift table with
a tilter device, showing use thereof,

FIG. 15G 1s a partial exploded perspective view showing,
attachment of a stop device to an upper frame;

FIG. 16 depicts a lift table and tilter device with an
extended leg;

FIG. 17A 1s a partial side view of a lift table with a tilter
device, according to an embodiment of the present inven-
tion; and

FIG. 17B 1s a bottom plan view of a tilt plate according
to an embodiment of the present 1nvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1 and 2 depict a scissors-type hydraulically-driven
l1ft table. Two pairs of scissor legs 10a, 1056, 10c, 104, are
mounted at a first end, e.g., using pivots 1la, 11b, to an
upper support and a lower frame 14 The upper support may
include an upper frame 12, and/or a flat deck surface 13. In
the depicted embodiment, the deck 13 1s mounted to the
upper frame 12 using mounting clips 304a, 304b (FIG. 3B).
In one embodiment, the upper frame 12 has a width of about
two feet (about 60 cm). In one embodiment, the deck has a
width 309 of about three feet (90 cm). The opposite ends of
the scissor legs are coupled to rollers 15a, 15b, and, as part
of the scissors motion described below, are free to move
along horizontal surfaces of the upper frame 12 and lower
frame 14. The first pair of legs 10a, 105 are pivotally
coupled, defining a scissors pivot axis 32 and the second pair
of legs 10c, 10d are pivotally coupled at the same axis 32.
A drive or motive device such as a hydraulic cylinder or
actuator 16, which may be powered by an electric or air
driven pump. Energy for the pump may be provided from an
on-board battery and/or from an electric power source via a
cable (not shown). Optionally, a switch or other control may
be provided for extending or retracting the cylinder rod 20.
In the depicted embodiment, the cylinder 16 1s pivotally
coupled at one end to a first cross beam 22, extending
between the lower traveling ends 24a, 24b of the outer
scissors legs 10a, 10d, and pivotally coupled at the opposite
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4

end, to a cross beam 26, extending between positions 284,
28b, of the 1nner scissors legs 105, 10c¢, at a location spaced
from the leg scissors axis 32. As best seen 1n FIG. 2, when
the hydraulic cylinder 16 1s activated to retract the rod 20,
the retraction causes the upper portion 34 of one of each pair
of arms 105, 10c, to be drawn downward toward the lower
portion 36, of the other of each pair or arms 10a, 104. This
causes the arms 10a, 10b, 10c, 10d to pivot about axis 32,
in a scissors-like fashion, thus lowering the upper frame
pivot point 11a, and 1 consequence, the upper frame 12,
while the traveling ends of the scissors legs move linearly,
by rollers 15a, 15b, with respect to the upper frame 12, and
lower frame 14, e¢.g. to the position shown 1n phantom in
FIG. 2. Stmilarly, controlling the drive device 16 to extend
the arm 20, raises the upper frame 12.

According to an embodiment of the present invention, a
l1ft table 1s modified to allow 1t to accept any of a plurality
of auxiliary devices including those described below. In the
embodiment depicted in FIGS. 3A-3C, a lift table has been
provided 1n a modified fashion to accommodate a user-
coupleable attachment, 1n this case, fork tines 22a, 22b. A
number of sizes and lift capacities of lift tables can be used
in this connection. In one embodiment, a lift table having a
load capacity of about 2,000 pounds (about 900 kg) and a
vertical travel of about 36 inches (about 90 cm) 1s provided.
Preferably, the lift table has a collapsed height sufficient to
accommodate a standard hydraulic power package mounted
internally. In one embodiment, lift table arm lengths are
chosen to accommodate readily-available hydraulic cylin-
ders of standard dimensions and preferably allow lift table
fabrication from single 20 foot lengths of material. In one
embodiment, the depicted straight flange 1s replaced with a
beveled toe-guard flange, e.g. for pit-mounted 1nstallations.
Although the depicted embodiment shows a lift table with
castors, 1t 15 possible to provide the present invention in
connection with a lift table which does not have castor wheel
assemblies. A number of types of hydraulic cylinders can be
used such as those operating at a system pressure of about
2,000 p.s.1. (about 13,000 kPa). Preferably, the lift table lift
arms are designed with a 4-to-1 safety factor based on the
yield strength of the steel, e.g. to allow for sate handling of
non-uniform loads. In the embodiment depicted in FIGS.
3A-3C, the lift table 1s modified to accommodate the fork
tines 22a, 22b (as well as to accommodate other apparatus,
examples of which are described below) by the addition of
brackets 302a, 302b. The brackets 302a, 302 may be
coupled to the upper frame 12, in any of a number of

fashions. In the depicted embodiment, they are coupled by
welding to the top frame 12. Preferably, the brackets 3024,
302b are provided with a coupling device such as an eye
306, by which the forks 22a, 22b may be attached, e.g.,
using a bolt and nut 3074, 307b. Other devices for attaching
forks to the flanges may be used, such as latches, tracks,
hooks and the like. Preferably, the tlanges 302a, 302b are
spaced apart a distance 308, configured such that the
attached tines 22a, 22b, will be spaced apart a conventional
forklift distance, 1.e., a distance configured to engage pallets
and the like. In one embodiment, the fork spacing 308 1s
about 22 to 22.5 inches (about 55 to 57 cm). Preferably, the
connection between the flanges 3024, 3025, and the forks
22a, 22b, are configured so that, once attached, the forks
22a, 22b, will be attached to the Iift table 1n a substantially
rigid manner, at a constant angle thereto, preferably, sub-
stantially parallel to the ground or other support surface 310.
A number of types of fork tine configurations are possible.
Since the forks are contemplated for attachment by the end
user, preferably the forks are relatively light weight such as
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having a weight of about 30 pounds per tine (about 13 kg).
In one embodiment, a substantially hollow tine 1s formed,
¢.g. by welding flat steel bar to steel channel. The tines can
also be made from solid steel bar such as 1.5 inch by 3 inch
steel bar, but 1n this situation the weight of each tine would
double from about 30 pounds to about 60 pounds (from
about 13 kg to about 26 kg). If hollow tines are formed by
welding flat bar to steel channel, care must be taken to avoid
undesirable distortion such as downward bending of the fork
tips at the ends. Such distortion may be avoided by using
thicker channel and/or using a compensating fixture during
welding. The length of the tines 1s selected according to the
intended use and, in one embodiment, has a length of about
40 inches (about 1 meter), €.g. to accommodate a standard
40 1inch deep pallet. Preferably, the fork tines are configured
to permit lifting of the desired load without tipping the lift
table. In one embodiment, a 500 pound (225 kg) load with
the load centered 20 inches from the edge of the table frame
can be lifted without tipping the lift table. In some
embodiments, heavier loads can be accommodated using
counter weights such as lifting a load of about 1,000 pounds
(about 450 kg) using about 200 pounds (about 90 kg)
counter weight placed on the opposite end of the lift table.
In the depicted embodiment, the tines 22a, 22b, are posi-
fioned a distance 312 below the level of the frame 12 such
as about 10.5 inches (about 26 cm). In one embodiment the
distance 312 1s selected such that when the scissors lift 1s
lowered to its lowermost configuration as depicted 1n FIG.
4A, the tines 22a, 22b, will rest on the support surface 310.
This 1s usetul 1n providing support for the tines 22a, 22b,
while they are being attached to or detached from the lift
table. Although, 1n the depicted embodiment, the tines 224,
22b, are attached substantially immovably with respect to
the upper frame 12, other configurations are also possible.
For example, 1t 1s possible to configure the tines 22a, 22b,
so as to be pivotable, or otherwise movable 312, e.g., for
temporarily stowing the forks, without removing them.

In the embodiment of FIG. 4A, the lift table 1s also
coniigured to accommodate attachment of a handle or back-
stop 402. Preferably, coupling of the back stop 1s by way of
pockets or openings 404a, 404b, formed 1n the upper plate
13. Preferably, four or more pockets or openings 404a, 404b,
404c, 404d, arec provided, such as in each corner of the plate
13, to accommodate a variety of apparatus, examples of
which are described below. In one embodiment, the open-
ings or pockets 404a, 404b, 404c, 404d, are configured to
receive a 1% inch (3 cm) pipe stub. The openings 404a,
404b, 404c, 404d may each be provided with a floor to
support the mserted handle ends 402, and/or limit movement
thereof, or the handle ends 402 may be provided with a
flange 406 and/or a pipe stop collar for support and limiting
vertical movement. If desired the pockets and/or pipe stubs
may be provided with a retaining device such as a pin for
engaging aligned through holes, latches, hooks, and the like.
If desired, the pocket may be configured to receive and
maintain an insert in a predetermined rotational attitude such
as by mcluding a key or key way, square, polygonal or
otherwise including a flat indexing surface and the like.
Preferably the pocket opening 1s large enough to accommo-
date a standard sized insert such as 1.66 inch (4 cm) outside
diameter (0.d.) pipe. In one embodiment, the pockets have a
substantially square cross section.

In the embodiment depicted 1in FIG. §, handrails 502 are
provided for coupling to the lift table by coupling rail ends

5044, 504b, 504c, 5044, by 1nserting 1n upper plate pockets
404a, 404b, 404c, 404d, respectively. In the depicted

embodiment, satety chains 5054, 505b are coupled between
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the spaced-apart handrails 502, ¢.g. by coupling to rings
welded thereto, e.g. using swivel snap ends (not shown). A
bridge plate 507 1s coupled to the upper plate flange,
preferably pivotably or otherwise movably coupled, e.g.
using a hinge 3509 to permit movement from a raised
configuration 507' to a lowered configuration 507, possible
restrained by a safety chain 511, if desired. The handrails
502 may be fitted with kickplates 513. The device of FIG. §
can be used 1n connection with the lift table for a number of
functions, for example as a portable loading dock, for
overhead maintenance or repair. In use, according to one
embodiment, the portable loading dock of FIG. 5 1s pushed
by hand, e.g. using the lift table castors, to a position at the
rear of, €.g. a truck which 1s to be unloaded such as a typical
delivery van. The wheel locks on the castors are set to
prevent rolling away from the van. The operator may stand
on the deck and ride 1t up to the proper elevation, either
under the control of an assistant or controlled by the operator
as he rides (via a remote control device, not shown). The
operator will then kick the bridge plate to the lowered
position so that it rests on the bed of the van permitting the
operator to walk over the bridge into the van and to move a
load over the bridge from the van onto the portable loading
dock, e.g. using a standard hand truck, or using a pallet jack.
Once the load was placed on the portable loading dock, the
lift table drive/control can be used to lower the portable
loading dock and the supported load and the operator can
push the loaded loading dock, using the lift table castors, to
the desired location. Although the handrails 502 believed to
be particularly desirable when the portable loading dock will
be used for transporting people, the portable loading dock,
such as with the bridge plate, can be used without the
handrails, e.g. to receive a load with a width greater than the
distance between the handrails 502. Thus, the portable
loading dock with a bridge plate could be used for loading
pallets or other wide loads onto or off of flat bed type trucks
using a conventional pallet jack.

In the embodiment depicted 1n FIG. 6, dividers 602 are
coupled to the lift table by coupling divider ends 504 by
bolting 6084, 608b to the end flanges 610a, 610b of upper
plate 13. Through holes found along axes 612a, 612b at
locations selected to position the dividers 6024, 6025, 602c,
602d, e¢.g. as depicted in FIG. 6B. The device in this
conilguration can be used for loading, lifting and/or trans-
porting sheet or panel materials on edge such as wallboard,
plywood, glass, tables, office partitions and the like 614. In
use, the dividers 602 are coupled to the lift table, the 1ift table
1s pushed adjacent the loading region such as near a truck or
van, an elevated loading dock or the like, the sheet material
1s transferred to the lift table supported 1n a substantially
upright position by the dividers, the table 1s lowered to its
lower position and pushed to the desired unloading location

In the embodiments depicted in FIGS. 7A and 7B, a roller
conveyor 702 1s coupled to the upper plate 13, which is
modified to accommodate attachment of the roller conveyor.
In the embodiment depicted in FIGS. 7A and 7B, the
accommodation includes providing brackets 704a, 704b, on
the deck 13, for bolting or otherwise coupling to the roller
conveyor 702. In the embodiment of FIGS. 8A and 8B, one
end of the conveyor 702 1s coupled to the bracket 704b via
straps 706a, 706b, 1n order to elevate one end of the roller
a predetermined distance 708, such as about 3 inches (about
7 cm), to provide an inclined roller conveyor.

In the embodiment of FIGS. 9A and 9B, ball transfer units

are coupled to the upper plates 13. In the depicted
embodiment, the ball transfer unit is configured 1n an
H-shape and each end of the parallel bars has 1% inch (3 cm)
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pipe stubs 906a, 906b descending therefrom which can be
used for coupling the ball transfer device to the deck 13 by
inserting the pipe stubs 1nto the deck pockets 404a, 404b, 4c,
404d. The ball transfer strips provide for all-direction shift-
ing of sheet or plate stock (such as may be used, e.g., in press
break or shear alignment).

In the embodiment of FIGS. 10A and 10B, an end roller
1002 1s provided with descending pipe stubs 10044, 1004H
at either end for 1nsertion 1n a pair of the deck pockets 4044,
404b, 404c, 404d for coupling to the deck 13. In the
embodiment of FIG. 11, a pair of end mounted rollers
inclined toward each other in a V-shape (¢.g. for conveying
pipe or other non-planar objects) is provided with a bottom
plate 1102 and brackets 1104a, 11045, 1104c¢, 1104d and
descending pipe stubs 11064, 11065b for insertion into a pair

of upper plate pockets 404a, 4045, 404c, 404d and thus
coupling to the upper deck 13.

In the embodiment depicted in FIG. 12 side bars 12024,
12025 are coupled to the upper plate 13 stubs 12044, 12045
which can be dropped into or engaged 1n pockets 404a,
404H, 404c, 404d. In one embodiment the sidebars 12024,
1202b are made from channel pieces and may have a height
1206 of about 5 inches (about 12 centimeters) and a length
of up to about 20 feet (about 6 meters) or more. In one
embodiment, a length of 10 feet (about 3 m) is provided. In
one embodiment the sidebars are provided with adjustable-
position cross ties to configure the lift table for transporting,
long, thin 1tems such as steel rod, plastic pipe, and, in
oeneral, extended flexible items that may not be able to
support their own weight, ¢.g. 1n a cantilever fashion,
without undesirable deformation.

In the embodiment depicted in FIG. 13, a jib 1302 1s
coupled to the upper deck 13, e.g. via reception of the lower
portion 1304 of the jib 1n a table pocket, 404a, 4045, 404c,
404d. In the depicted embodiment, the j1b 1302 1s provided
with a J-bolt 1304 for suspending a device above the surface
of the table 13. In the depicted embodiment the device 1306
1s a wire feed welding unit. The jib 1302 can be configured
with a plurality of different heights such as about 40 inches
(about 100 centimeters) 1308, or can have an adjustable
height. Other devices which may be supported by the jib
include, e.g. a light fixture, an exhaust hood, test equipment,
an automatic glue dispenser or a parts dispenser. Such a
suspended jib 1s particularly useful in conjunction with a

turntable (FIGS. 14A, 14B, 14C) ¢.g. for assembly work.

In the embodiment of FIG. 14 a rotation device including,
a turntable 1402 coupled to a base 1404 pivotable about an
axis 1406 1s provided. In one embodiment the turntable 1s
secured to the lift deck by 1ts own weight via the two
attached pipe stubs or pins aligned with the deck pockets. In
the depicted embodiment the turntable 1402 may be latched
in a fixed rotational position via a pin 1410 which 1is

insertable and retractable through holes 1 lugs 14124,

1412b, 1412¢, 1412d when aligned with holes 1n flanges
1414 via a spring-loaded handle 1416, ¢.g. for locking at 90°
Increments.

The above described embodiments provide several
examples of ways 1n which the improved lift table, having
a configuration such as corner pockets 404a, 4045, 404c,
404d, brackets 3024, 302b, flanges 610a, 6105 and connect-
ing accommodations such as holes, at predetermined loca-
tions 306, 612, can provide for multiple functions of the lift
table by user-reconfiguration, 1.e. without requiring special
tools or tramning. Thus, brackets 302a 302b can be used to
accommodate tines of a fork, brackets 704a, 704bH can be
attached to a deck flange by a simple bolt-on procedure to
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accommodate a flat roller conveyer (FIGS. 7A, 7B) or
inclined conveyor (FIGS. 8A, 8B), corner pockets 404a,

404b, 404c, 4044 can be used to accommodate a variety of
handles 402, transfer rollers (FIG. 9) end rollers (FIGS. 10A,

10B, 11) sideboards or guides (FIG. 12) jibs (FIG. 13)
turntables (FIGS. 14A, 14B, 14C) and the like, by a simple
drop in procedure (with latching and/or indexing, if desired).
Preferably the same coupling devices (pockets, brackets,
flanges and connecting accommodations or other devices)
which are used for attaching a first type of attachment or
apparatus also accommodate a variety of different apparatus
for achieving additional functions which are configured with
a predetermined spacing for attachment using the coupling
devices. When the additional function imvolves vertical
movement or lifting, the lifting feature of the additional
function can be achieved, at least 1n some embodiments, by
the lift table driver 16 without requiring an additional driver
device, as depicted, e.g., in FIGS. 3A, 3B and 4A, 4B, 4C.
Preferably the device 1s constructed such that when the
attachments are added, the resulting device will be config-
ured m a predetermined and useful shape such as providing
fork tines with a spacing configured to standard pallet sizes.

Another embodiment which makes effective use of the lift
table drive device 16 ¢.g. to reduce or eliminate the need for
additional driver or lifting devices and which 1s also able to
provide certain functionality not effectively available in
previous devices, 1s a tilter/layover attachment as depicted 1n
FIGS. 15A-F and 16. The tilter/layover device 1s intended to
move a load from a first (e.g. vertical) orientation to a second
(e.g. angled or horizontal) orientation. In some ftilt devices,
auxiliary hydraulic cylinders or other drivers and/or valving,
are used to perform the tilting function. In some devices, a
auxiliary deck 1s hinged along an end edge or a side edge of
a lift table upper deck or plate. In particular, having an edge
of the auxiliary table coupled to an edge of the lift table plate
or deck. In some devices, deck tilt 1s limited to 45°, often
because further tilting would require additional counter
balance valving to prevent the load from over-running the
cylinder stroke. In some cases, double acting cylinders,
and/or extra valving are needed 1n order to return the deck
to 1ts original position. Such a configuration can easily lead
to a tilt/layover device which 1s more expensive than a Iift
table. Some or all of these difficulties are overcome by the
configuration depicted in FIGS. 15A-F and 16, which 1is
additionally useful because it may be coupled to a lift table
in a manner which 1s user-couplable and consistent with
interchangability with other types of attachments. In the
depicted embodiment the tilter/layover attachment i1s
coupled to the upper plate of the lift table 13 via a descend-
ing pin, post or pipe stub 1516 which may be received 1n a
pair of upper plate pockets 404a, 404b, 404c, 404d. In the
depicted embodiment, the tilter/layover includes a first sup-
port frame or plate 1502 and, preferably, a plate, fork or
frame 1504 extending therefrom, e.g. at about 90 degrees. In
onc embodiment of the tilt deck 1s substantially square in
shape, €.g. 48 inches (120 centimeters) on the side and the
plate 1504 has a length 1514 of about § inches (about 20
centimeters). The plate 1504 may be attached to the tilt plate
1502 ¢.¢. by welding, bolting and the like.

In the depicted embodiment the tilt plate 1502 1s pivotally
coupled to the lift table deck 13 at a position which 1s spaced
1506 from an edge 1508 of the tilt plate 1504. In one
embodiment, the spacing 1506 is about 19%s inch (about
48.5 cm). Positioning of the pivot axis spaced from an edge
of the tilt plate assists 1n positioning a center of gravity of the
load 1510 1n such as way as to make movement and tilting
of the load easier, particularly positioning the center of
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oravity closer to the pivot point. A chain or linkage 1512 1s
coupled between an end of the tilt deck 1502 and the base

or frame 14 of the 1ift table. As described below, the lift table
vertical travel 1s used to cause the chain or linkage 1512 to
rotate the tilt deck 1502 through any required angle up to
90°.

As depicted 1n FIG. 15A the tilt table 1502 may be
attached to the lift table 1n the following manner. Pipe stubs
1516 are pivotally coupled to the tilt plate 1502 and posi-
tioned to be aligned with pockets 1n the upper deck 13. In the
configuration depicted in FIG. 15A the tilt plate 1502 1s 1n
its storage position resting on the plate 1504. The lift table,
with the upper deck 13 1n a lowered position, 1s pushed
laterally to the tilt plate 1502 so that the hinged pipe stubs
1516 line-up over the corner pockets of the upper deck 13,
as depicted. The pipe stubs 1516 are coupled to the tilt plate
1502 so as to pivot about collinear axes 1517a, 1517b
(FIGS. 17A, 17B). The upper deck 13 is then elevated, using
the drive 16 so that the hinge stubs engage into the deck
pockets. Further elevation lifts the plate 1504 off the surface
1518 and the tilt plate 1s then easily rotated by hand 1522 to
a horizontal position if desired. The hinge stubs may be
secured by bolts or pins at the under side of the upper deck
13 1nserted through holes formed in the pipe stubs 1516,
along axes 1519a, 1519), ¢.g. to prevent them becoming
disengaged 1f the lift 1s lowered to the extreme down
position. In one embodiment, with the tilt plate 1502 in the
horizontal position, a stop device 1503 (FIG. 15G) is
attached, ¢.g. to the brackets or frame lugs 302a, 302b to
contact the tilt plate 1502 when 1t 1s moved to the vertical

position and prevent the plate from being rotated 1524 past
the vertical position (FIG. 15A).

As depicted in FIG. 15B the chain or linkage 1512 1s
attached, e.g. by attaching to both sides of the tilt plate from
lugs coupled to the end of the tilt deck 1502 and to brackets
on the bottom frame or shelf 14. In the configuration
depicted 1n FIG. 15B the chain or linkage 1512 1s slack or
unstressed. When the upper deck 13 1s raised, using the drive
16, the load 1509 1s lifted and eventually the slack in the
chain or linkage 1512 1s taken up so that the chain or linkage
1s 1n tension. If the load 1509 1s too heavy to be lifted, the
lift table will t1lt, lifting one set of wheels or castors off the
support 1518. Ralsmg the lift table upper deck 13 past the
position depicted in FIG. 15C causes the tilt plate 1502 to
begin rotating 1522, with the amount of rotation increasing,
as the deck 13 increases. In the embodiment depicted 1n FIG.
15D the upper deck 13 has been raised to position the plate
1502 (and attached load 1509) in a position which is about
45 degrees from the vertical. An adjustable length link 1532
may be attached between the tilt plate 1502 and the upper
deck 13, e.g. by bolting to a side flange of the upper deck 13,
preferably on both sides. This can be used to secure the plate
1502 1n any desired angle, once that angle has been achieved
by positioning the upper deck 13. After the tilt plate 1502 1s
secured 1n the desired angle the upper deck 13 may be
lowered, slackening the chain or link 1512 which may be
then removed if desired, e.g. so that the upper deck 13 may
be elevated to a desired height.

In the configuration depicted 1in FIG. 15E the upper deck
13 has been raised to a position in which the tilt plate 1502
is at an angle of about 60° to the vertical. In the embodiment
depicted, the center of gravity 1510 1s spaced 1534 from the
pivot point or axis and thus the chain or linkage 1512 1s still
under tension. This, of course, will change depending on the
location of the center of gravity 1510 with respect to the load
1509. In the case of a load having 1ts center of gravity rotated
behind the pivot point, the plate 1502, at that time, will rotate
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down 1522 to rest 1n a horizontal position. If desired, rubber
shock pads 1536 or similar shock absorbing devices may be
positioned on the under side of the plate 1502. FIG. 15F
depicts a situation in which the plate 1502 has been fully
rotated to the horizontal position. If desired, the tilt plate
1502 may be secured 1n this position adjacent the lift table
top deck 13. The deck 13 may now be lowered to any desired

height.

The apparatus can also be used 1 other fashions. For
example, 1t can be used to lay over a large object from a
horizontal position, such as that depicted in FIG. 15F to e.g.
a 45° tilt position. For this purpose, the tilt plate 1502 1s first
secured 1n a horizontal position adjacent the upper deck 13.
The upper deck 13 1s adjusted 1n elevation to accommodate
loading of the object, such as positioning to the height of a
loading dock, tailgate, shelf, etc. Preferably the caster
wheels will be locked to prevent movement of the table. The
object 1s then positioned on the tilt plate 1502 adjacent the
90° plate 1504 and may be held in place with respect to the
tilt plate 1502 using appropriate straps or tie downs if
desired. The linkage or chain 1512 1s removed and the deck
13 1s raised to a position sufficiently high to permit attach-
ment of or extension of legs coupled to the upper end of the
t1lt plate 1502. In one embodiment, the legs are permanently
coupled to the plate 1502 1n a pivoting self storing configu-
ration. The legs are preferably extendible to define various
angles with respect to the tilt table lower edge 1538. After
extending the legs so as to define the desired angle, the upper
deck 13 1s lowered until the legs 1602 contact the support
surface 1518 causing the tilt plate 1502 to t1lt upward 1604
from the horizontal position until the lower edge 1538 of the
t1lt plate 1502 contacts the support surface 1518 as depicted
in FIG. 16. At this point the load 1509 is in the desired
angular configuration of 45° defined by the angle and extent
of leg 1602. The t1lt plate 1502 may then be secured 1n this
angular position with respect to the table deck 13, e.g. using,
straps 1532 and, if desired, the leg 1602 may then be
removed or stowed and deck 13 lifted, using drive 16, to
position the load 1509 in the desired elevation. In the
depicted embodiment the load 1509 has a center of gravity
1510 positioned such that it has not over-rotated the pivot
axis 1517a, 1517b by the time 1t has reached the desired
angular configuration shown at FIG. 16. If 1t 1s desired to
position the load 1509 at an angle such that the center of
oravity 1510 1s rotated beyond the pivot axis 1517, a hold
back device such as a controllable linkage or chains con-
necting the end of the tilt table 1502 to the deck 13 may be
provided. This maneuver requires exercise of extreme cau-
tion.

In light of the above description, a number of advantages
of the present invention can be seen. The present mnvention
permits a lift table to be used for a number of functions via
conflgurations which can be achieved by the end user
without special tools or training. Preferably multiple func-
fion attachments can be coupled using the same coupling
devices such as pockets, flanges, brackets etc. Preferably
some of said additional functions are achieved using the
same hydraulic or other drive that 1s used to lift the upper
frame of the lift table.

In one embodiment, the lift table apparatus includes a
lower frame, an upper frame, a scissor mechanism connect-
ing the upper and lower frames, an actuator for extending the
scissor mechanism (in one case, a hydraulic cylinder), an
internally mounted hydraulic pump unit with electric motor
driver and remote up and down controller, an upper deck
surface bolted to the top frame and casters bolted to the
lower frame. In one embodiment the upper deck 1s
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removable, e.g. so that the pump unit can be serviced in the
collapsed position, such as checking fluid level or replacing
hoses. The upper deck can also be replaced by the end user
with a different size deck or with a special fixture made to
a user’s specification. In one embodiment, the casters can be
removed by the end user, e.g. 1f a permanent 1nstallation 1s
desired and/or a lower collapsed height 1s needed. In one
embodiment, the collapsed height 1s about 12.125 inches
with casters and about 9.5 inches without. In one
embodiment, the lift table improvements can include mount-
ing brackets attached to one end of the upper frame, pockets
built-in to the corners of the upper deck surface and/or a
flange down on the upper deck surface containing holes at
various predetermined locations for attachment of auxiliary
devices. An advantage of such improvements 1s that they
enable the end user to reconfigure the lift table to perform
other functions by the addition of various auxiliary devices.
Examples of functions that can be performed by a lift table
with various auxiliary devices include transport of various
materials by pushing the entire portable unit over a level
surface by hand, lifting material through a range of
clevations, conveying material across the deck at the
required elevation, tilting material about a horizontal axis,
turning material about a vertical axis and/or loading material
to/from, e.g., delivery vehicles at various elevations.

A number of variations and modifications of the invention
can be used. It 1s possible to use some aspects of the
invention without using others. For example 1t 1s possible to
configure the lift table to accommodate a tilt device (FIG.
15) and turntable (FIG. 14) without providing a fork lift

function. In some cases, several embodiments can be used at
the same time. Some examples of useful combinations of
attachments include combining a handle 402 with forks 22,
a handrail 502 with the bridge plate 507, handrails 502 with
panel dividers 602, conveyor 702 with backstop 402, turn-
table 1402 with jib 1302, bridge plate 507 with the backstop
402, tilter (FIGS. 15-16) with roller (FIGS. 10 and/or 11),
tilter (FIGS. 15-16) with handle 402 and/or tilter (FIGS.
15-16) with adjacent turntable 1402. Other combinations
are also possible and attachments and functions 1n addition
to those depicted and described can also be provided.
Although a hydraulic driver has been depicted, other drivers
can be used, including electric or internal combustion
motors or engines, a battery-powered hydraulic pump unat,
pneumatic devices, linear actuators or combinations thereof.
Other attachments for performing other functions can also
be provided, such as a drum or barrel-handling cradle or
filter. Although the depicted embodiment depicts only a
singe hydraulic cylinder, 1t 1s also possible to provide two or
more hydraulic cylinders coupled to elevate the upper sup-
port with respect to the lower frame. Preferably, there 1s only
a single control and power circuit, even when there are
multiple cylinders. Thus, when a second function 1s per-
formed using the same motive device that 1s used for
clevating the upper support of the lift table, the single
control and power circuit 1s used for providing control and
power for such second function, thus avoiding duplication of
components. Although specific types of attachments have
been depicted and described as being used 1n coupling
specific attachments to a lift table, it 1s possible to use
coupling devices described for one type of attachment in
connection with another type of attachment. For example,
although 1n the depiction of FIG. 3, the forks are attached to
the top frame, a suitably remnforced deck could be used to
support the fork tines. Although the depicted embodiment
shows a single scissors lift linkage, other types of lift devices

can also be used including a double scissors mechanism (e.g.
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for increasing lift height without changing the standard table
length), a single or double knee lift which may use one or
more pairs ol scissor arms for stabilizing the deck and
keepmng 1t 1n a level plane as it travels up, a cam lift
mechanism that raises the deck with a pair of lifting arms
anchored to the end of the base frame and having rollers on
the opposite ends, possibly with scissor arms for guiding the
deck up 1 a level plane and/or a cam mechanism using
screw actuators, rather than hydraulic actuators, possibly
incorporating the lift arm as part of the scissors stabilizing
mechanism. Other lifting mechanisms for lift tables include
airbags, vertical screws, a “slinky” mechanism, roller screw
lifts and ball screw lifts.

Although the invention has been described by way of
preferred embodiments and certain variations and modifi-
cations other variations and modifications can also be used,
the 1nvention being defined by the following claims:

What 1s claimed 1s:

1. An improved lift table apparatus, comprising:

lower support means;
upper horizontal support means;

a simgle lift drive means for positioning said upper hori-
zontal support means at a desired elevation, wherein
said lift drive means 1s selected from the group con-
sisting of a hydraulic cylinder, a hydraulic actuator, a
screw actuator, an airbag, a vertical screw, a roller
screw, a ball screw, an electric motor, an internal
combustion motor, a pneumatic drive and a linear
actuator,

a linkage means, different from said single lift drive
means, coupling said lower support means to said
upper support means;

means permitting an end-user to couple either of at least
first and second attachments to said upper horizontal
support means, 1in an easily detachable manner, for
performing first and second different functions,
respectively, using said single lift drive means without
the need for a second lift drive means;

wherein said means permitting an end user to couple
attachments 1n an easily detachable manner includes a
fixture selected from the group consisting of pockets
and brackets, said means permitting an end user to
couple attachments being provided in said horizontal
support means; and

wheremn said fixture 1s used to permit an end-user to
couple said first attachment and said fixture 1s also used
to permit an end-user to couple said second attachment,
in an easily detachable manner.

2. Improved lift table apparatus, as claimed in claim 1,
wherein said first function 1s selected from the group con-
sisting of a forklift function, a horizontal conveyor function,
an 1nclined conveyor function, a turntable function, a tilt
function, a portable loading dock function, and a push cart
function.

3. Amethod for using a lift table, said lift table configured
to perform a lift table function of vertically lifting a load
supported on a horizontal upper support of said lift table, the
method comprising the steps of:

providing a lift table having at least a lower support and
a single lift drive extendably coupled with respect to
said horizontal upper support wherein said lift drive
means 1s selected from the group consisting of a
hydraulic cylinder, a hydraulic actuator, a screw
actuator, an airbag, a vertical screw, a roller screw, a
ball screw, an electric motor, an internal combustion
motor, a pneumatic drive and a linear actuator;

™
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providing a first coupler on said upper support, wherein
said first coupler 1s selected from the group consisting
of pockets and brackets provided in said horizontal
upper support;

coupling a first auxiliary apparatus to said horizontal
upper support, in an easily detachable manner, using
said first coupler, in the absence of special tools or
training, said first auxiliary apparatus configured to
perform a first function different from said lift table
function using said single lift drive without the need for
a second lift drive;

removing said first auxiliary apparatus 1in the absence of
special tools or training; and

coupling a second auxiliary apparatus to said upper
support, in an easily detachable manner, using said first
coupler, 1n the absence of special tools or training, said
second auxiliary apparatus configured to perform a
second function different from both said lift table
function and said first function using said single lift
drive without the need for a second lift drive,

wherein the same coupler used in said step of coupling of
said first auxiliary apparatus 1s also used 1n said step of
coupling of said second auxiliary apparatus.

4. An improvement for a lift table device, the lift table
having an upper horizontal support positioned above a base
and attached by a linkage to said base, a single lift
mechanism, different from said linkage, coupled to said
linkage for lifting said upper horizontal support, said lift
table movable over a surface using a plurality of wheels, the
Improvement comprising:

said lift mechanism being selected from the group con-

sisting of a hydraulic cylinder, a hydraulic actuator, a
screw actuator, an airbag, a vertical screw, a roller
screw, a ball screw, an electric motor, an internal
combustion motor, a pneumatic drive and a linear
actuator;

a pair ol substantially parallel forks for performing a
forklift function, coupled to said upper support, 1n an
casily detachable manner, by a first coupler selected
from the group consisting of pockets and brackets
provided 1n said upper horizontal support wherein said
single lift mechanism 1s configured to simultaneously
l1ft sa1d upper horizontal support and said forks without
the need for a second lift mechanism

wherein said first coupler i1s also used to permit an
end-user to couple a second attachment to said upper
support, 1n an ecasily detachable manner, said second
attachment being different from said pair of substan-
tially parallel forks, for performing a second function,
different from said forklift function.

5. The improvement of claim 4 wherein said table can be
lowered to a position wherein said forks are substantially
adjacent said surface.

6. The improvement of claim 5 wherein said forks are
positioned below an upper surface of said upper support.

7. The improvement of claim 4 wherein said forks are
detachably coupled to said upper support.

8. The improvement of claim 4 wherein said forks are
pivotably coupled to said upper support.

9. The improvement of claim 4 wherein said forks can be
moved between a first operable position extending outward
from said deck to a second storage position at least partially
in line with said upper support.

10. The improvement of claim 4 wherein said forks, when
in an operable configuration are laterally moved, with
respect to said surface, by moving said lift table using said
plurality of wheels.
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11. The mmprovement of claim 4 wherein said upper
horizontal support defines a plane and said single lift mecha-
nism 1s angled with respect to a perpendicular to the plane
of said upper support.

12. The improvement of claim 4 wherein said single lift
mechanism includes only a single power and control circuit.

13. The improvement of claim 4 wherein the lateral
spacing of said forks 1s substantially fixed.

14. The improvement of claim 4 wherein the upper
surface of said forks are below an upper surface of said
upper support.

15. The improvement of claim 4 wherein said linkage 1s
a scissors-type linkage.

16. An improvement for a lift table device, said lift table
having a base, said lift table configured to perform a first lift
table, function of vertically lifting a load supported on an
upper horizontal support of said lift table, said lift table
having a single lift mechanism, different from a linkage
between said base and said upper horizontal support, said lift
mechanism coupled to said linkage for lifting said upper
horizontal support, said lift table movable over a surface

using a plurality of wheels, the improvement comprising:

said lift mechanism being selected from the group con-
sisting of a hydraulic cylinder, a hydraulic actuator, a
screw actuator, an airbag, a vertical screw, a roller
screw, a ball screw, an electric motor, an internal
combustion motor, a pneumatic drive and a linear
actuator;

a first attachment configured to perform a second function
different from said first, lift table, function, said first
attachment being removably coupled to said upper
horizontal support, 1in an easily detachable manner, by
a first coupler wherein said single lift mechanism 1s
configured to simultaneously lift said upper horizontal
support and said attachment without a need for a
second lift mechanism

wherein said first coupler i1s selected from the group
consisting of pockets and brackets provided in said
horizontal support; and

wheremn said first coupler 1s also used to permit an
end-user to couple a second attachment to said upper
support, 1n an easily detachable manner, said second
attachment being different from said first attachment
for performing a second function, different from said
second function.

17. The improvement of claim 16 wherein said first
attachment comprises a pair of substantially parallel fork
fines.

18. The improvement of claim 16 wherein said first
attachment comprises a layover device.

19. The improvement of claim 16, wherein said first
attachment comprises a conveyor.

20. A combination lift table and second function apparatus
comprising;:

a lift table having an upper horizontal frame positioned
above a base, said lift table configured to perform a
first, lift table, function of vertically lifting a load
supported with respect to said upper horizontal frame
of said lift table;

linkage means for attaching said upper frame to said base;

first means to perform a second function different from
said first, lift table, function, said first means being
removably coupled to said upper horizontal frame, 1n
an easlly detachable manner, by a first coupler wherein
said first coupler 1s selected from the group consisting
of pockets and brackets provided in said upper hori-
zontal frame;
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wherein said first coupler 1s also used to permit an
end-user to couple a second attachment to said upper
support, 1n an easily detachable manner, said second
attachment beimng different from said first means, said
second attachment for performing a third function,
different from said first and second functions.

a single lift means coupling said base to said linkage for
substantially simultaneously lifting said upper frame
and said first means without the need for a second lift
means, said lift means being different from said linkage
means, wherein said lift means 1s selected from the
group consisting of a hydraulic cylinder, a hydraulic
actuator, a screw actuator, an airbag, a vertical screw, a
roller screw, a ball screw, an electric motor, an internal
combustion motor, a pneumatic drive and a linear
actuator; and

wheel means for laterally moving said lift table and first
means as a unit.

21. The combination of claim 20 wherein said first means
comprises fork means.

22. The combination of claim 20 wherein said first means
comprises a layover means.

23. The combination of claim 20 wherein said first means
COMPrises a CONvVeyor means.

24. The combination of claim 20 wherein said first means
comprises a turntable means.

25. A method for reversibly configuring a lift table by an
end user for moving a load comprising;:

providing a lift table having an upper deck surface
coupled to an upper horizontal frame positioned above
a base and attached by a linkage to said base, a single
lift mechanism, different from said linkage, and
coupled to said linkage for lifting said deck, wherein
said lift drive means 1s selected from the group con-
sisting of a hydraulic cylinder, a hydraulic actuator, a
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screw actuator, an airbag, a vertical screw, a roller
screw, a ball screw, an electric motor, an internal
combustion motor, a pneumatic drive and a linear
actuator, said lift table movable over a surface using a
plurality of wheels;

coupling, by said end user, a pair of substantially parallel
forks to said upper frame, in an easily detachable
manner, using a first coupling device on said frame, to
extend beyond said deck for performing a forklift
function, wherein said first coupling device 1s selected
from the group consisting of pockets and brackets
provided 1n said horizontal support means; and

adjusting the height of said lift table to position said forks
at a level substantially at or below the level of said load;

moving said lift table and said attached forks to position
said forks substantially below said load;

using said smgle lift mechanism to simultaneously lift
said deck and said forks, carrying said load without the
need for a second lift mechanism;

using said wheels to move said load to a desired location;
lowering said deck to lower said load to said surface;

moving said lift table and said attached forks to retract
sald forks from below said load;

decoupling said forks from said lift table, by said end
user; and

using said first coupling device by an end-user to couple
a means for performing a second function, to said upper
frame, 1n an easily detachable manner, said means for
performing a second function being different from said
pair of substantially parallel forks, said second function
being different from said forklift function.
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